Allelopathy is believed to be important in agroecosystems6.
In another study of ours, different weed species showed different reaction to water extract from buckwheat cultivated soils. There seems to be a species specific relationship between donor and receptor species. Allelopathy appears to have potential for selective weed control in the future and this would lead to decreased herbicide use in agroecosystems and be helpful for sustainable agriculture. From this viewpoint, clarification of the allelopathic effect of this species not only on crops but also on weeds is valuable.
This study was conducted to determine the effect of leaves of I. cylindrica mixed with soil on weed emergence and growth.
Materials and Methods

Mixture of leaves with soil
The leaves of 1. cylindrica were harvested on December 13, 1991 and stored at below 5C until start of the experiment. On April 6, 1992, the top 10 cm of soil from the vegetable garden of the Research Farm, Faculty of Agriculture, Shinshu University was sampled and passed through an 8 mm mesh sieve. The leaves were cut into 5 cm length pieces and well mixed with the soil at the ratios of 1. 6 and 3. 2 g per 100 g soil (d. w. /d. w.), which is the estimated ratio applied to fields in KiiOshima, Wakayama. The soil was put into 32 cm width x 25 cm depth x 7 cm height plastic trays, which were kept in a greenhouse to avoid surface erosion by heavy rainfall. Both sides of the greenhouse were left open throughout the study and the tempera-* A part of this work was presented at the 32nd 
Results and Discussion
Effect on weed emergence A total of 1, 383 seedlings of 16 species in control, 1, 367 seedlings of 17 species in the 1.
6% treatment plot and 1, 160 seedlings of 14 species in the 3. 2% treatment plot emerged during the study (Fig. 1) . As it was very difficult to distinguish the seedlings of Erigemon phi ladelphicus L. from those of Stenactis annuus (L.) Pers., they were expressed as Erigeron sp. in this study. The predominant species were E. canadensis L., Erigeron sp. and Portulaca oleracea L. ; this result agreed well with the weed species composition of our vegetable garden.
There were no significant differences in the total number of emerged seedlings among treatments ( Fig. 1) , but the number of P. oleracea in April and May was 27. 0% fewer in the 1. 6% plot and 19. 3% fewer in the 3. 2 plot compared with those of control, respectively ( Fig. 2-a) . I. cylindrica leaves seemed to suppress P. oleracea emergence.
There were two conspicuous emergence peaks in spring and autumn (Fig. 1) . These peaks represented the emergence peak of summer and winter annual weeds, respectively. Temporary decreases in early May and early October may have been caused by the temporary drop in temperature during these periods.
The emergence pattern differed among treatments.
In the 1. 6% plot, the obvious peak in autumn appeared in early September, but in control the peak appeared in midOctober. This was mainly due to the difference in the emergence pattern of E. canadensis and Erigeron sp. (Fig. 2-b, c) The predominant species at the harvest in June were A. lividus var. ascendens, S. media, P. oleracea and D. ciliaris. The effect of the treatment on plant height of weeds is shown in Fig. 3 . Heights of A. lividus var. ascendens and S. media were 13. 2 and 23. 3% shorter in the 1. 6% plot, and 24. 0 and 21. 9% shorter in the 3. 2% plot as compared with those in control, respectively. There was no influence on the height of D. ciliaris., The shoot growth was slightly inhibited in the seedlings of corn, sorghum and rice, and stimulated in tomato by the water extract of the leaves of I.
cylindrica2'. Different receptor species seem to respond in different ways.
With the application of leaves of I. cyligdrica, the total biomass of weeds was significantly decreased to 38. 8% in the 1. 6% plot and 27. 1% in the 3. 2% plot as compared with control, respectively (Fig. 4) . This decrease in total biomass was largely due to the lesser amount of biomass of A, lividus var. ascenders and S. media; these were severely reduced to 31. 3 and 24. 2% in the 1. 6% plot, and 22. 5 and 21. 3% in the 3. 2% plot, respectively, although there was no inhibiting effect on P. oleracea or D. ciliaris. The effect of I. cylindrica apparently differs among receptor species.
The application of I. cylindrica leaves had no effect on the number of emerged weeds except for P. oleracea, but the total weed biomass was clearly suppressed. This result was generally consistent with what is empirically known. Hirota et al. 4 ' reported that the water extract of I. cylindrica leaves suppressed lettuce seedling growth and identified the 
